For understanding the water quality state of Jialing River in Nan Chong ,the community structure characteristics of zooplankton were investigated in both dry and rainy seasons. By Shannon-wiener diversity index, Margalef richness index and Pielou evenness index and the combination of dominant species in the indicator species in the section was discussed. Results show that a total of 45 species were collected and identified, the kinds of zooplankton are mainly composed of Protozoa, 53% of the total, 9 species of Rotifer, 7 species of Cladocera, 5 species of Copepoda. The average number is 2740.5 ind/ L , the average biomass is 2.2654 mg/ L. Evaluation results determine the water quality in Nanchong city of Jialing River belong to the moderate pollution. It was suggested that the further work departments should be carried out to strengthen the necessary consolidate management and ecological repair.
Introduction
Jialing River is a tributary with the largest drainage area of Yangtze River System. National traffic development strategy plans to construct 16 interrelated multistage Navigation-power Junction Projects from the north to the south of Jialing River, 3 projects of which are in Nanchong City--Fengyi Navigation-power Junction, Xiaolong Navigation-power Junction and Qingju Navigation-power Junction. While playing an active part in local economic development, hydroelectric development also has a negative impact on the ecological environment of drainage area, biological diversity and water quality. The water quality of Jialing River is not only related to sustainable development of both sides, but also one of the important factors concerning water environment safety in reservoir area of Three Gorges.
Great importance is attached to environmental effect of hydroelectric project at home and abroad, and there are also lots of researches concerning environmental effect of water ecology. As for the water environment condition in Nanchong of Jialing River, at present there are only the physicochemical monitoring conducted by local monitoring station and the diatom research of the drainage area carried out by Deng Hongping [1] and others, lacking system monitoring of zooplankton and relevant water quality assessment. As primary producers of water material metabolism and energy flow, zooplankton respond to water changes and pollutants intrusion quickly. Besides, as for physicochemical indexes of water quality, standing crop, species composition and diversity of zooplankton can reflect water condition better.as been widely used globally that evaluating water quality pollution and nutritional level by monitoring zooplankton [2] . In this paper, the community structure of zooplankton in Nanchong of Jialing River and water quality condition were investigated and studied, aiming at providing certain theoretical and practical bases for water environment protection and treatment of Jialing River, resource protection of aquatic organism and hydroelectric development.
Materials and methods

Setting sampling time and sampling site
According to related technologies and requirements of SL219-98 Regulation for Water Environment Monitoring and Methods for the Plankton Study in Freshwater, carrying out field acquisition of water sample and zooplankton in 6 spots during January to February (dry season) and September to October (rainy season), such as Fengyi Navigation-power Junction, Xiaolong Navigation-power Junction, and both upper dam and lower dam of Qingju Navigation-power Junction. Sampling points are shown in Collect algae samples of 6 sampling sites respectively according to regular sampling method [3] : collect qualitative samples with 25# plankton net, which then be saved in Lugol's solution. Collect water samples of 10L from both river surface and bottom with depth sampler, which are filtrated with 25# plankton net and concentrated into water samples of 1L. Then fix them with Lugol's solution and save in airtight condition for quantitative counting.
Research method
Refer to reference [4] for species identification. After sedimentation and concentration of quantitative samples, take 0.1mL homogeneous samples and put into the Palmer counting cell for quantitative counting. Count 3 pieces for each sample, between each of which differences are less than 15%. Then get the average value.
As for computing method, H=-Pilog2Pi [5] of Shannon-Wiener, d=(S-1)/lnN [6] of Margalef and the evenness index J=H/Hmax [7] of Pielou are adopted. In these formulas, d refers to species richness index; S represents the total number of species; N represents the sum of all individual species; H stands for species diversity index; Pi is the probability of the ith species; J refers to evenness index; Hmax stands for log2S. Refer to Table 1 for assessment standard of three diversity indexes. Table 1 
Results and analysis
Species composition and distribution
From laboratory work, there are 45 species of zooplankton identified in this section of the river, including 24 species of protozoa that take 53% of the total number of species, 9 species of rotifera, 7 species of cladocera and 5 species of copepoda. Refer to Fig 2 for the species composition. On the whole, protozoa have the highest proportion of species, occupying an leading position. Then rotifera, cladocera and copepoda are relatively fewer. Dominant species mainly include light pollutional indicative species like Difflugia Auellana, Difflugia globulosa and Simocephalus VetulusSchoedler, and mesosaprobic indicative species like Brachionius calycilforus, Asplanchna sp., Bosiminia longirosms, Eodiaptomus sinensis and Mescocyclops leuckarti. Most dominant species have strong ecological adaptability and the ability of being resistant to organic pollution.
Refer to Table 2 
Temporal and spatial distribution of density and biomass
From survey results, the average density of all sampling sites is 2740.5ind/L. The sampling site of Xiaolong upper dam has the highest density 3121ind/L, which is also the reservoir area of Xiaolong Power Station. The average biomass is 2.2654mg/L, and the sampling site of Qingju upper dam has the highest biomass 2.7697mg/L, namely the reservoir area of Qingju Power Station. Differences of changes in density and biomass are mainly concerned with species composition and number of individuals of zooplankton in each sampling site. Zooplankton population density and biomass of each sampling site during dry season and rainy season are respectively shown in Fig 3. Seasonal distribution trends of zooplankton density and biomass in each sampling site are basically consistent with each other that values of rainy season are larger than those of dry season. It is mainly because, in rainy season, pollutants like rural plane source pollution flow into river along with the rain, water temperature increases gradually and food like algae become more and more abundant that some large-sized zooplankton like rotifera start to propagate in large numbers, leading to significant increases in both species and quantity (including density and biomass) of zooplankton during the whole rainy season.
From the horizontal distribution of zooplankton, there are certain differences in zooplankton species and quantities of different sampling sites. On the whole, both species and quantities of zooplankton from sampling sites of upper dam are larger than those from sampling sites of lower dam. This is closely related to characteristics of water body. The upper dam of power station belongs to reservoir area, so that water body is stable and the content of organic substance is relatively high, providing zooplankton with a suitable living space. Therefore, species and quantity would increase correspondingly. However, the lower dam of power station, namely the tail water zone, has a relatively low water level and high flow velocity, so that water body is not stable, having certain effect on the survival of zooplankton. In six sampling sites that have been investigated, differences of all species of zooplankton density and biomass in various periods are also quite obvious (refer to Table 3 ). In fact, protozoa are dominant in terms of density, which lies between 1700 to 3501ind/L. Rotifera are next, of which the quantity lies between 118 to 169ind/L. The quantity of cladocera is between 15 to 66ind/L and the quantity of copepoda is between 47 to 93ind/L. However, copepoda have the highest species biomass of 1.0058~1.9813mg/L, followed by cladocera. 
Assessment of biological diversity index
Results According to statistical data of high and dry seasons, calculate three average values of biological diversity indexes. Refer to Table 1 for calculating results and refer to Table 4 for results of water quality assessment. Assessment results of three kinds of indexes are not completely consistent with each other. The evaluation result of Shannon-Wiener diversity index is that all six sampling sites belong tomesosaprobic zone. The evaluation result of Margalef richness index is that pollution levels of five sampling sites belong to -mesosaprobic zone except the sampling site of Qingju lower dam, which belongs to -mesosaprobic zone. However, the assessment result of Pielou evenness index is that all sampling sites are light polluted. By synthesizing the above-mentioned assessment results of three types of biological diversity indexes, it can be concluded that water quality in Nanchong of Jialing River is contaminated, which belongs to -mesosaprobic zone.
Discussion
Feature analysis of zooplankton community structure
Through the investigation, it can be learned that there are 45 species of zooplankton in Jialing River of Nanchong City. In this section of the river, there are certain differences of zooplankton community structures between each sampling site of both low and rainy season. Protozoa have the largest number of species, followed by rotifera, cladocera and copepoda. The average density of zooplankton is 2740.5ind/L and the average biomass is 2.2654mg/L. From the results, it can be seen that species and quantity of zooplankton of rainy season or in upper dam exceed those of dry season or in lower dam.
Water quality assessment by zooplankton diversity and suggestions
It can be concluded from index analysis that water quality in this section belongs to -mesosaprobic zone. the construction of hydroelectric dam has changed the form of water current and the hydrologic regime, so that appropriate biological habitats decrease and the function of water body purification becomes weak. Strategies and suggestions
Results of this investigation show that it is practicable to evaluate water quality with zooplankton. Shannon-wiener diversity index H and Margalef richness index d are more suitable for water evaluation of Jialing River. Appropriate monitoring should be strengthened in future, including physicochemical indexes and biological monitoring, so as to provide scientific decision-making of environmental protection of administrative departments at all levels with accurate basis. Meanwhile, intensify management of existing pollution and ecological restoration and carry out in-depth investigation, so as to solve the issue of non-point source pollution in rural area gradually.
